Eugenol and carvone as relaxants of arsenic and mercury hypercontracted rat trachea.
Exposure to arsenic and mercury is known to cause respiratory problems in both humans and animals. In this study, we elicit and compare maximum contraction caused by As(III) and Hg(II) when the pollutants are fully equilibrated with contractile machinery in resting mode. Hypercontraction of 27% and 69% was obtained following exposure of tracheal rings to 25 µM As(III) and 6 nM Hg(II) for 40 min, respectively. Co-incubation of tracheal rings with pollutants and verapamil, sodium nitroprusside or apocynin indicates that major contributors to As(III) and Hg(II) caused hypercontraction are reactive oxygen species (ROS) elevation and nitric oxide (NO) depletion. Changes in calcium influx have minor contribution in As(III) and Hg(II) caused increased contraction of tracheal tissues. Eugenol and carvone caused relaxation of 38% and 45% in pollutant unexposed rings, 56% and 49% in As(III)-exposed tracheal rings, and 54% and 47% in Hg(II)-exposed tracheal rings. Pathway delineation studies indicate that the major effect of eugenol originates from quenching of ROS whereas that of carvone originates from the blockage of extracellular calcium influx. Both molecules also show a minor stimulatory effect on NO generation. In line with their suggested mode of relaxation, eugenol is found to better ameliorate both As(III)- and Hg(II)-caused hypercontraction. Carvone, though a better relaxant than eugenol, comes out as poor ameliorator of both As(III)- and Hg(II)-caused hypercontraction, as the pathway on which it acts is not elevated following exposure to these pollutants.